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1. Fuzzy Time Series



















































































Life expectancy at age 10 (U.S.)
211




Definition 4. 6XSSRVHFt   iA  DQGFt   jA  D IX]]\ ORJLFDO

















Rule 2.,)WKH)/5*RIAi LVAiĺ kA 7+(1WKHYDOXHRIFvt LV kA DQG
FDOFXODWHFHQWURLGRI WKH IX]]\VHW kA ZKLFK LV ORFDWHGRQPLGSRLQW IRU
LQIHUHQFHSRLQWIRUHFDVW
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2. Bivariate long term fuzzy inference
7KHFXUUHQWIX]]\WLPHVHULHVPRGHOVXWLOL]HGLVFUHWHIX]]\VHWV WRGHILQH
WKHLUIX]]\WLPHVHULHV7KHLUGLVFUHWHIX]]\VHWVDUHGH¿QHGDVIROORZV
$VVXPHWKHUHDUHPLQWHUYDOVZKLFKDUHu1 >d1d2@u2 >d2d3], u3 = 
[d3,d4], u4 = [d4,d],..., um = [dm,dm], um = [dm,dm@um >dmdm@
DQGum >dmdm+1@
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LVWUHDWHGDV kA 2XUHPSLULFDOVWXG\DERXWGU\EXONVKLSSLQJLQGH[LV
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 1A  2A  8A  DQG IRU OLIH
H[SHFWDQF\GDWDVHYHQIX]]\VHWVDUHGH¿QHG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LQWHUYDOVZKLFKDUHDVVXPHG OHQJWKRIVWDQGDUGGHYLDWLRQVRI WUDQVIRUPHG
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Step 2.&DOFXODWH IX]]\ VHWVZKLFK DUH LQ HTXDO OHQJWKV RI VWDQGDUG
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Rule 2.,)WKH)/5*RIAiBkLVAiBkĺ kA 7+(1WKHYDOXHRIFvtLV kA 
DQGFDOFXODWHFHQWURLGRIWKHIX]]\VHW kA ZKLFKLVORFDWHGRQPLGSRLQWIRU
LQIHUHQFHSRLQWIRUHFDVW
5XOH,)WKH)/5*RIAiBkLVAiBkĺ 1kA AiBkĺ 2kA AiBkĺ 3kA
AiBkĺ kpA DQG7+(1WKHYDOXHRIFvtLVFDOFXODWHGDVIROORZV





   
  





















xt ĭ1xt-1ĭ2xt-2«ĭpxt-p+etș1et-1ș2et-2«șqet-q  
ZKHUHxtLVWKHVWDWLRQDU\WLPHVHULHVDQGHWLVWKHHUURUWHUP
%R[DQG-HQNLQVGHYHORSHG$50$E\SURYLGLQJGLIIHUHQFLQJRSHUDWLRQWR













$QRWKHUEHQFKPDUNPHWKRG LV+ROW:LQWHUV¶V H[SRQHQWLDO VPRRWKLQJ
DOJRULWKP+ROWDQG:LQWHUV23)H[WHQGHG WUDGLWLRQDOH[SRQHQWLDOVPRRWKLQJ
DQG LPSURYHGIRUHFDVWLQJSHUIRUPDQFH7KHVWUXFWXUHRI WKH+ROW:LQWHUV
H[SRQHQWLDOVPRRWKLQJ LVPDGHXSE\ ORFDO WUHQG7W OHYHORIVHULHV )W
VPRRWKHGYDOXHDQGVHDVRQDOLW\ 6W(T  VKRZV WKH OHYHORI VHULHV








1 1   t t t p t tF X S F TD D          
  t t t t pS X F SE E         
1 1   t t t tT F F TJ J          




III. The empirical results and validation
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XQLYDULDWH/), WUDQVIRUPHGVHULHV LVHVWLPDWHGE\&KHQ¶VPHWKRGDQG WKH
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IV. Conclusions
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